during six five-day trapping sessions were examined for biases. There was a significant tendency for captures to be in traps which had previously been successful and all species favoured traps which had captured conspeeifics. These are probably related to spatial segregation in v the rodent community.
INTRODUCTION
The capture-mark-recapture (C.M.R.) technique is one of the principal methods of estimating population size and other population parameters of rodents. One of the underlying assumptions of most C.M.R. techniques is that marked animals neither inhibit nor encourage the subsequent capture of unmarked animals or the subsequent recapture of the same or other marked individuals (South wood, 1966) . However, there seems little reason to accept the validity of this assumption. Wheat grain was replenished after each capture.
A.sylvaticus,
A. flavicollis and C. glareolus were the dominant species among captures on the Leaze Wood grid. Captures of Sorex araneus, S. minutus, Neomys fodiens and Mustela nivalis were infrequent and were therefore ignored in this analysis. Rodents were sexed and individually marked using a combination of ear punching and toe clipping (Fullagar & Jewell, 1965). Juveniles were captured during the breeding seasons but these were omitted from the data and consideration is given only to interspecific biases and those between males and females.
RESULTS
Capture data were analysed 'with respect to captures at time t and time t + x where t is any day to day 4 of the trapping period of five days, and x is 1, 2, 3 or 4 days. At t, each trap may catch nothing, a male or female. A. sylvaticus, a male or female A. flavicollis or a male or female C. glareolus. These seven possibilities also occur at t + x. Thus a 7X7 contingency table was constructed for each value of x using the trap data from each of the six trapping sessions and for the data lumped for the whole of 1975. This method is illustrated in Table 1 which presents the number of captures at t and t + x, where x is 1, 2, 3 or 4, during all trapping sessions. (Individuals caught in the same trap at t and t + x, that is »repeat« captives, will be considered separately. These have been omitted from the present analysis).
Captures at t and t + 1
Values of z 2 in G-tests of overall heterogeneity (Sokal & Rohlf, 1969) in the 7X7 contingency table of captures at t and t+1, for each trapping session and for lumped data, are presented in Table 2 . (The Table 2 Values of x 2 in G-tests of overall heterogeneity in 7X7 contingency tables of captures on day t and t + 1 for each trapping session and lumped, data. All values are significant at the .01% level. G-test is a test of the independence of two classes of observations and is more convenient than the chi-square test when there are more than two columns or rows. The computation of f in the G-test follows the simple rule
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Here the G-test examines the null hypothesis that captures at time t+x in each trap, are independent of those at time t). All are highly significant, indicating the non-randomness of this kind of data. Biases were further examined in 2 X 2 contingency tables derived from the 7 X 7 table.
;ii 2 values from these tables are presented in Table 3 . Table 3 Analysis of captures on day t and day t+1: values of Xi* in tests of heterogeneity in specified 2X2 contingency tables. There was a strong tendency during all trapping sessions to catch animals on day t+1 in traps which had been occupied on day t. Traps which did not catch anything on day t rarely succeeded on the following day of the trapping session. This may indicate that such traps are poorly placed or set in areas of the grid not frequented by any of the rodent species. Alternatively rodents may be wary of entering clean traps or are more attracted to dirty ones. This phenomenon has been described for Microtus populations by Boonstra & Krebs (1976) .
2X2
Contingency
A male A. sylvaticus was often followed by another male while females followed males and other females with equal probability. This tendency was significant only in December and when data for the entire trapping program was lumped. This is difficult to explain but may reflect the partial segregation of male and female A. sylvaticus during the non-breeding period described by Randolph (1977). However, there was no evidence to support this contention in the spatial distribution of captures of male and female A. sylvaticus in Leaze Wood (Montgomery, 1977).
These biases differ markedly from those among A. flavicollis, where a male was often followed by a female while females were often followed by males. Biases in A. flavicollis captures were only significant In June and for the lumped data. They may reflect changes in social behaviour such that males and females associate more with one another during the breeding season than in the nonbreeding period.
Captures of C. glareolus did not contain any biases even when the data was lumped and, in this species, captures at t and t+1 were random with respect to sex.
In all trapping sessions, capture of one Apodemus species at t tended to be followed by a conspecific at t+1; thus A. sylvaticus and A. flavicollis were rarely caught in the same trap on consecutive days of the trapping period. This tendency is significant in all months bar February (Table 3) . Similarly A. sylvaticus and C. glareolus were significantly biased against being caught in the same trap on consecutive days as were A. flavicollis and C. glareolus. This suggests that each species may recognise traps in which conspecifics have been present and are encouraged to enter. Alternatively, if A. sylvaticus, A. flavicollis and C. glareolus are spatially segregated within the woodland, each species may be caught in traps placed in suitable habitat for that species.
Captures at t and t+2, 3 or 4
In an effort to distinguish between these alternative hypotheses, captures on day t and t + x where x is more than 1, and where no captures occur between t and t + x, were examined. If traps are marked in some way by the presence of one species, one might expect this to deteriorate in time and thus species biases in captures should disappear as x becomes larger. However, if the biases are derived from habitat differences, they should persist regardless of the interval between t and t + x. Unfortunately the number of traps with captures at t and t+x decreases as x increases so data for all trapping sessions has been lumped for this analysis. The overall heterogeneity, tested using the G-test, decreases but is significant to x = 3 (Table 4 ). The nonrandom capture of sexes of both Apodemus species disappears if the interval between t and t+x is greater than one day. However, the tendency for conspecifics to be captured in the same trap at t and t + x persists to x = 3 with respect to A. sylvaticus and A. flavicollis, and x = 2 with respect to either Apodemus species and C. glareolus (Table 5 ). This seems to support the hypothesis that interspecific biases of captures in Longworth traps are due to spatial segregation. Biases between sexes seem to be based on captives marking traps possibly by the scent of urine or faeces, so increasing the likelihood of the subsequent capture of one sex relative to the other. 
Repeat Captures
The incidence of repeat captures, that is capture of the same individual in the same trap on t and t + x, was examined with respect to. the number of conspecifics and of the same*sex occurring at t and t+ x. There was a tendency for individuals of both sexes in all species to re-enter traps in which they were previously captured (Table 6 ). In A. sylvaticus, males were less likely than females to be caught in the same trap on consecutive days (x x * = 6.29; P < .05). This could be due to the less sedentary life of the male indicated by many authors, for example Brown (1969) and Randolph (1977) . This effect was also seen among C. glareolus captures though here it was not significant {Xi = 1.42; P > .05). However, among A. flavicollis captures, repeat captures were equally frequent in males and females and were significantly more frequent in this species as a whole than in A. sylvaticus (xi = 5.35; P < .05). This perhaps reflects differences in social behaviour between A. flavicollis and A. sylvaticus or C.
glareolus.
As x increases, data for captures on t and t + x decreases and analysis is only possible when data for x greater than 1 is lumped (Table 6) . For values of cc+l, repeat captures among male A. sylvaticus were less frequent than among females though this disparity was not significant {y 2 x =2.25; P > .05). The disparity between A. sylvaticus and A. flavicollis with respect to repeat captures ceases when the interval between t and t+x is greater than 1 day = 1.00; P > .05). In A. flavicollis, there were fewer repeat captures when x > 1 than when x = 1 though this difference was not significant (-2.13; P > .05); in A. sylvaticus there were more repeat captures when x > 1 than when x = 1 but, again, this difference was not significant (x 2 \ = 1.48; P > .05). Nor were A. sylvaticus and A. flavicollis significantly different in this respect (% 2 i =2.02; P > .05). However, there seems to be some indication that the likelihood of a repeat capture changes when x is greater than 1 and this may be due to the deterioration of scent marks left in traps.
DISCUSSION
Calhoun (1964) has suggested that olfactory stimulation may alter the probability of rodent capture. In the present study,, the presence of a given individual often depressed or increased the likelihood of capture of conspecifics and individuals of other species in the same trap on a subsequent day. However, olfaction is not the only factor influencing captures of A. sylvaticus, A. flavicollis and C. glareolus. Each rodent species was found to have habitat preferences within the woodland of the study site (Montgomery, 1977) ; all three species tended to avoid areas of dense high canopy below which there was little cover and the ground was bare but for a little leaf litter. This was reflected, perhaps, by the tendency for traps which had failed to capture animals one day, to be unsuccessful on subsequent days (Tables 3 and 5) . A. sylvaticus, A. flavicollis and C. glareolus were partially segregated on the Leaze Wood grid and there were significant biases in all species for animals to be captured in traps which had previously caught a conspecific. These persisted even in examination of captures separated by up to three days (Table 5 ). This suggests that interspecific biases are derived from habitat preferences, as indicated by Turiek (1960) who described biases in the sequence of C. glareolus and A. flavicollis in snap traps, rather than induced by scent marking which could decrease the likelihood of capturing individuals of other species. However, there is evidence of direct aggression between A. flavicollis and C.glareolus; Andrzejewski & Olszewski (1963) , for example, found A. flavicollis to be overtly agonistic towards C. glareolus which was invariably subordinate in interspecific encounters. In multiple-capture traps, the presence of A. flavicollis inhibits the trappability of C. glareolus though the presence of the latter does not effect the capture of the former (Kalinowska, 1971 ). This suggests that interspecific biases in captures in Longworth traps depends not only one the distribution of each species within the woodland, but also on subordinate species avoiding dominant species or areas in which aggression has been experienced. Mazdzer et. al. (1976) have found that male and female Perymyscus leucopus favour traps scented with the urine of the opposite sex. This effect was also seen in A. flavicollis and was most clearly discernable in June. Biases of this nature probably reflect mate finding behaviour. However, in A. sylvaticus, males favour traps in which other males have been present while females show no preference for traps occupied by either males or females (Table 3) . Male-seeking behaviour may be an important feature of social behaviour in A. sylvaticus. Brown (1966 Brown ( , 1969 and Bo vet (1972) have suggested the existence of male hierarchies in A. sylvaticus and these could be maintained by males actively seeking each other. In this case, the social behaviour of A. sylvaticus seems fundamentally different from that of A. flavicollis.
These sexual biases in A. sylvaticus and A. flavicollis are probably based on the olfactory stimulis provided by faeces, urine and other debris left in traps by captives. These cues were of limited durability, the biases being absent if the time between the initial and the subsequent capture was greater than one day (Table 5 ). It seems unlikely that odours of this nature play an important role in marking home ranges or maintaining territories but solely identify the owner as a male or female. However, individual recognition by odour has been reported in, for example, Meriones unguiculatus (H a 1 p i n, 1974) and Mus musculus (Bowers & Alexander, 1967 ) so olfaction in Apodemus may be developed beyond differentiation betwen males and Jemales.
A. sylvaticus and A. flavicollis also differed from one another with respect to the incidence of repeat captures; individual A. sylvaticus vere less prone than individual A. flavicollis to be caught in the same trap on consecutive nights (Table 6 ). In A. sylvaticus, repeat captures of males were relatively less common than those of females. The incidence of repeat captures was equal among male and female A. jlavicollis. These interspecific and intraspecific differences ceased to be significant when the interval between initial and subsequent captures vas more than one day. This suggests that rodents may return to a trap in which they were captured, finding it by memory, and re-enter because the trap is scented by their own scent. This also implies that individual Apodemus are capable of recognising their own scent.
Ra j ska -Jurgiel (1976), using a double live trap method, has demonstrated that the presence of a sexually active male or female C. glareolus is disproportionately attractive to the oposite sex. This effect was not apparent in the present study and male and female C. glareolus captures succeeded those of conspecifics of both sexes with equal probability (Table 3 ). The incidence of repeat captures among males was greater, though not significantly so, than among female C. glareolus. Soiled traps seem to influence the trappabillty of C. glareolus less than they influence the trappability of Apodemus species. This suggests that olfaction is less important in C. glareolus than in Apodemus species.
Biases in the trappability of conspecifics may have important consequences for C.M.R. methods of estimating populations. In this study, the presence of an animal in a trap affected the chances of catching others of either sex on the following day. For example, among A. sylvaticus captures, males followed other males. This could increase the proportion of males captured relative to the proportion of females captured and lead to over estimation of the population. This may be avoided by estimating the male and female portions of the population separately or by ensuring that the number of traps available to each rodent is high. If a large number of traps are encountered by each animal some will be attractive, some inhibitive and others unaffected; the overall probability of capture of all classes of animals would then remain equal.
